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STRICT DISCONJUGACY CRITERIA FOR LINEAR VECTOR DIFFERENTIAL EQUATIONS WITH DELAYS
In [3] , the author has introduced the notions of disconjugate and strictly disconjugate linear differential equations with delay (which are generalizations of a similar notion for ordinary differential equations without delay) as well as new types of multipoint boundary value problems for differential equations with delay (which are generalizations of de la Vallee Poussin's multipoint boundary value problem for ordinary differential equations without delay). It turns out that such equations are disconjugate (strictly disconjugate) iff each generalized boundary value problem has exactly one solution. The purpose of this paper is to derive the tests for strict disconjugacy of linear vector differential equations with delays on a compact interLet us consider the n-th order linear vector differential equation with delays where the coefficients Aij(t), (i = 1,... ,n; j = 1,..., m) are real v x v matrix functions; x is the v-dimensional vector-column x = (x t ,..., x v ) T and Aj(t) > 0, j = l,...,m are delays; t G I = {a,b} and 6 := (0,...,0).
By a solution of (£%) we shall mean any function with an absolutely continuous derivative of order n -1, satisfying almost everywhere. By C n (I,R) we denote the class of real-valued functions defined on an interval I with a continuous derivative of the n-th order.
Let
and A(t) > 0 for t G (a, 6). We define «^>(<-¿(0), (t = 0,l,...,n) ie <°-6 > as follows
In the following we shall put Yl°k=I a k = Before establishing tests for disconjugacy, we give some lemmas which will be needed in the sequel.
Proof. The above inequality follows from the proof of Lemma 2.1 in [8] .
Proof. Multiplying the terms in absolute value and then using Minkowski's Inequality we get 
+ [ f A 2 <(t)\(t-t 3 )...(t-t n ) + ... + (t-t 1 )...(t-t n -2 )\'dt
Now applying the Holder's Inequality (with p = 2) to the right hand members of the above inequality we get
and by Minkowski's Inequality we have 
.(i-i")|, te(a,b) nl
(see [7] , p. 156). Moreover, the following inequality holds as well ( 
2) \w(t -¿(t))i < 4i(« -m) -h)...(*-m -i")i, t e (a,b).
Til
In fact, if i) t -A(t) G (a, b), then (2) follows from (1), if ii) t -A(t) < a, then (see the definition of w(t -A(t))
\w (f-4(0)1 = K<0l < ^|(a-ii)...(o-i n )| n!'
<±\(t-A{t)-t 1 )...(t-A(t)-t n )\.
Lemma 2 now follows from the inequality (2) and Lemma 1'.
If w £ C n ((a,b),R)
has at least n zeros (including multiplicity) in (a,6), then the function u/ n_, )(0 (t = l,...,n) belongs to
and has at least i zeros in (a,6). Applying Lemma 2 to we get and 4(0>0, t e (a, b). Then by z^\t -A(t)), (i = 0,1,..., n) t € (a, 6) we shall mean Now to prove Lemma 3 it suffices to utilize Lemma 2 for the evaluation of the integrals on the right hand side of (4). Let q > 1. Then, applying Holder's Inequality,
fc=l a Using now Lemma 2 for the evaluation of the right hand term of this inequality we get (3).
Lemma 4. Let the assumptions of Lemma 3 be satisfied. Then
Proof. The proof of Lemma 4 proceeds analogically as that of Lemma 3 but Corollary 1 should be used instead of Lemma 2. Proof. The first part of the proof of Theorem 2 is the same as that of Theorem 1. Hence we shall start with the inequality (6) 1/9 . t=l j = l to t0
